Searching PAJ 



Page 1 of 1 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 07-326046 
(43)Date of publication of application : 12.12.1995 



(51)Int.CL 



611 B 5/72 
B42D 15/10 
G11B 5/80 



(21) Application number : 06-119377 

(22) Date of filing : 31.05.1994 



(71) Applicant : NEW OJI PAPER CO LTD 

(72) Inventor : HASHIBA HIDETOSHI 



AOYANAGI SHOJI 
FUJn HUOSHI 
KOJO SEISHI 



(54) MAGNETIC CARD 

(57)Abstract: 

PURPOSE: To obtain a magnetic card having low frictional resistance and contg. a lubricant which can be removed 
from a head with the conventional abrasive material without shortening the service life of the head even if the 
lubricant sticks and accumulates on the head. 

CONSTITUTION: This magnetic card contains silicon compd, particles and lubricative plastic particles in a 
protective layer disposed on a magnetic layer Silicon atoms in at least the surfaces of the silicon compd. particles 
bond to methyl groups and are formed by three-dimensional crosslinked siloxane bonds. 
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CLAIMS 



CCIaim(s)] 

[Claim 1]A magnetic card characterized by a thing of this silicon compound particle which a silicon atom of a 
particle surface combines with a methyl group at least, and is formed of a stioxane bond of a letter of three- 
dimensional bridge construction including silicon compound particles and lubricative plastic particles into a 
protective layer provided on a magnetic layer 

[Claim 2]The magnetic card according to claim 1 in which said lubricative plastic particle is at least one chosen from 
a polyethylene particle, a conversion polyethylene particle, polypropylene particles, polytetrafluoroethylene grain, and 
polyacetal particles. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial App!icat!on]This invention relates to the magnetic card using magnetic recording, such as a prepaid card 

and a premium card. 

[0002] 

[Description of the Prior Art]The method of adding higher fatty acid, such as stearic acid and oleic acid, and higher- 
fatty-acid ester, such as butyl stearate, to a magnetic surface is conventionally taken as a lowering method of the 
frictional resistance in the magnetic recording medium represented by magnetic tape etc., and it is However, 
since a magnetic card is card shape and it is conveyed by the conveyance system intricately constituted by the 
driving belt, or un-driving or a drive roll, When change of the rear surface frictional resistance balance by especially 
the balance of the frictional resistance of a rear surface influencing performance traverse greatly, and lubricant of a 
magnetic surface (a rear face is called henceforth) transferring to a printing surface (the surface is called 
henceforth) was taken into consideration, these existing metastatic lubricant was difficult to use, 
[0003] 

[Probtem(s) to be Solved by the Invention]Although use of the polytetrafluoroethylene grain which is polyethylene 
wax and a typical fluoro~resin as a solid lubricant considered that there is little such metastasis was able to be 
considered. When magnetic-signal-recorded, it reproduced in large quantities using the same magnetic head or 
repetition reading of the - card was performed, there was a possibility that the emissive solid lubricant might be 
adhered and accumulated in a magnetic head, the spacing loss between a head/card might be produced, and it might 
become impossible for reading and a magnetic signal to write correctly. 

[0004]Thus, in order to remove the affix accumulated in the head, conventionally, added further alpha-Fe 2*^3* 

aluminum203, Ti02, Cr203, etc., and used as head abrasive soap, but. From frictional resistance reduction, it was 

not desirable and generating of new problems, like a head life becomes short by wear was not avoided. This 
invention can be removed without contracting a head life using conventional abrasive soap, even if lubricant is 
adhered and accumulated in a head, and an object of this invention is to provide a magnetic card with low frictional 
resistance. 
[0005] 

[Means for Solving the Problem]A magnetic card concerning this invention is characterized by a thing of this silicon 
compound particle which a silicon atom of a particle surface combines with a methyl group at least, and is formed of 
a siloxane bond of a letter of three-dimensional bridge construction including silicon compound particles and 
iubricative plastic particles into a protective layer provided on a magnetic layer 

[0006]It is good in Iubricative plastic particles being at least one chosen from a polyethylene particle, a conversion 

polyethylene particle, polypropylene particles, polytetrafluoroethylene grain, and polyacetal particles. 

[0007] 

[Function] 

(Outline of an invention) The magnetic card by this invention to the protective layer laminated on a magnetic layer 
The silicon compound particles which the silicon atom of the particle surface combined with the methyl group at 
least, and were formed of the siloxane bond of the letter of three-dimensional bridge construction (this particle 
waterproofed characteristics for a surface methyl group) [ show and ] Since lubricity is shown for this methyl group, 
in order to express simply henceforth, it is called waterproofed-characteristics silicon compound particles. As this 
waterproofed-characteristics silicon compound particle, the surface treatment of the surface of silica (Si02) 

particles is carried out by a trimethyl basis, It is for example, the Shin-Etsu Chemical Co., Ltd. make at the particles 
combined with the methyl group by the silicon atom of the particle surface. Canal silica KMP-1 10 is mentioned. It is 
for example, the Toshiba Silicone, Inc. make at the particles in the state where one methyl group combined with 
each silicon atom as this kind of particles by the network structure to which the siloxane bond extended in the 
three dimension. A silicone-particles toss pearl is mentioned. By these particles, since the methyl group is exposed 
to a particle surface, it is thought that waterproofed characteristics and lubricity are shown. Conventionally, this 
means that lubricity is relatively large compared with alumina, titanium oxide, etc. which were used as abrasive soap, 
and there is. Unlike common organosiloxane compounds, such as silicon resin, a silicone oil, and silicone grease, 
most of the insides are formed of the siloxane bond of the letter of three-dimensional bridge construction, and 
these waterproofed-characteristics silicon compound particles are structurally close to what is called silica. 
[0008]It is characterized by containing simultaneously both this waterproofed-characteristics silicon compound 
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particle and the lubricative plastic particles as a solid lubricant in the protective layer laminated on a magnetic layer. 
These particles are exposed to the protective layer surface, support sliding things, such as a magnetic head which 
contacts, and are considered to reduce the frictional resistance of a magnetic card by lowering the shearing stress 
of a contact portion. It is thought that the lubricative soft plastic particle which adhered to the magnetic head which 
is a sliding subject at this time, and was accumulated, and its fragment are removed without wearing out 
waterproofed-characteristics silicon compound particles with it in a head. [ low and frictional resistance and ] 
[ comparatively hard in itself ] 

[0009]in addition — as a material of lubricative plastic particles, polyethylene, conversion polyethylene, 
polypropylene, polytetrafluoroethylene, polyacetal, etc. are mentioned — these particles, or it combines and is used 
as lubricative plastic particles. It is especially ASTM (American Society.), for Testing and MatertalsD~566 (Test 
Method for Dropping Point of Lubricating Grease) When the dropping point specified to a standard uses the material 
which is not less than 130 **, Even if a protective layer is exposed to high voltage or an elevated temperature in the 
drying process after coating a magnetic layer and a protective layer, or a calendar process and a curing process, it 
becomes difficult to diffuse lubricative plastic particles in the opening in a magnetic layer or a protective layer. For 
this reason, sufficient quantity of lubricative plastic particles can be existed near the surface of a protective layer, 
function sufficient as solid lubricants is revealed, and frictional resistance can be reduced especially effectively. 
Since the thing below 130 ** also has much above-mentioned dropping point also in the above material especially as 
for polyethylene and conversion polyethylene, the selection should be cared about. Specifically, the conversion 
polyethylene said here puts the lubricative plastic particles of the gestalt which introduced the polar group into 
polyethylene, such as oxidation polyethylene and ethylene screw AMAIDO. Since the solubility over polar solvents, 
such as MEK, will go up if there are too many introductory polar groups, cautions are required. Since the above- 
mentioned dropping point is generally not less than 130 **. it is easy to choose other polypropylene, 
polytetrafluoroethylene, etc. at the point. 

[OOlOjSince both lubricative, above quoted plastic particles and waterproofed-characteristics silicon compound 
particles are white, the color of a protective layer cannot be made dark, but it can contribute also to improving 
visibility, such as a bar code printed on a rear face. The visibility said here means that the contrast of the color of 
the protective layer which is a background, and the color of a printing department is high. The protective layer 
containing lubricative plastic particles can be laminated on the usual magnetic layer by which coating was carried 
out on the base material, and may laminate a magnetic shielding layer on a magnetic layer, and may laminate a 
protective layer further on it Specifically, the lamination said here means coating and drying and hardening and 
forming dry membrane by bar coating, gravure coating, printing, etc. 

[0011]Since polytetrafluoroethylene grain (powder) is expensive also in lubricative plastic particles, when lowering 
the cost of a magnetic card as much as possible. The thing of waxes for which these are used to there being a limit 
in the addition naturally since especially polyethylene wax (polyethylene particle) and polypropylene wax 
(polypropylene particles) are comparatively cheap and it is easy to obtain is preferred especially on economical 
efficiency. 

[0012]****** reduced by making the waterproofed-characteristics silicon compound particles and the lubricative 
plastic particles which this invention has sufficient hardness to remove a head adhesion thing for the frictional 
resistance of the protective layer of a magnetic card, and have lubricity in itself contain simultaneously. When a 
protective layer is made to contain only lubricative plastic particles, the effect of removing a head adhesion thing is 
no longer acquired. Conversely, when a protective layer is made to contain only waterproofed-characteristics silicon 
compound particles, sufficient frrctional-resistance-reduction effect is no longer acquired. 
[001 3](Concrete composition of an invention) The magnetic card concerning this invention is explained below. 
The base material in <base materia!> this invention is film state or a sheet shaped. As construction material, metal 
plates, such as plastic films, such as polyester, polyethylene, polypropylene, nylon, polyimide, and polycarbonate, 
copper, and aluminum, paper, a net, etc. can be used as a simple substance or a complex. 

[0014]The magnetic layer in <magnetic layer (magnetic recording layer)> this invention, Gamma-Fe203, cobalt 

covering gamma-Fe203, cobalt dope gamma-Fe203, Ferromagnetics, such as chrome oxide, metallic iron, cementite, 

and a barium ferrite, polyurethane resin. Dry hardening of the paint produced by distributing to a simple substance 
or mixed stock resin, such as copolymers, such as polyester resin and vinyl acetate VCM/PVG, cellulose type resin, 
and an epoxy resin, is carried out after coating on a base material, and it is formed. 

[0015]To a magnetic paint, a cross linking agent, a dispersing agent, a plasticizer, a viscosity controlling agent, a 
conducting agent, etc. can be added from the physical property etc, which are demanded if needed. A magnetic layer 
can be formed from this paint by methods, such as gravure coating, die coating, roll coating, knife coating, or 
printing. As for the thickness of a magnetic layer, although there is no restriction in particular, economical efficiency 
to the ease of coating and about 0.5-20 micrometers are desirable. 

[0016]Since a magnetic card requires endurance in many cases, a <protective layer> protective layer is laminated 
on a magnetic layer for the purpose of protecting a magnetic layer from a crack etc. As resin used for this 
protective layer, cellulosics, such as a nitrocellulose and cellulose acetate, An acrylic resin simple substance or 
copolymers, such as poly methyl methacrylate, ethyl polymethacrylate, and polybutyl acrylate, One or more sorts of 
resin chosen from vinyl chloride resin or a vinyl chloride copolymer, a polyvinyl acetal, a polyvinyl butyral, polyvinyl 
alcohol, polyester resin, polyurethane resin, an epoxy resin, etc. is mentioned. To these resin, the paints according to 
the purpose, a dispersing agent, etc, are added, distributed processing is performed like a magnetic layer, and 
addition mixing of the lubricative plastic particles and waterproofed-characteristics silicon compound particles 
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concerning this invention is carried out. When lubricative plastic particles and waterproofed-characteristics silicon 
compound particles are beforehand distributed to the solvent at this time and it adds in the protective layer paints 
after a dispersing process, condensation of lubricative plastic particles does not take place easily, and it is desirable. 
If lubricative plastic particles and waterproofed-characteristics silicon compound particles are beforehand added in 
the premix paints in early stages of protective layer paint manufacture, A possibility of lubricative plastic particles 
being crushed under the influence of the sand mill used by the dispersing process of a subsequent protective layer 
paint, a ball mill, attritor, a homomixer, etc., and micrifying, or dissolving is high, and is not preferred, 
[001 7]If needed, a cross linking agent, stabilizer, a viscosity controlling agent, a plasticizer, a spray for preventing 
static electricity, etc. are added, coating is carried out by gravure coating, die coating, roll coating, knife coating, etc. 
after dilution with a solvent, water, etc, and a protective layer is obtained. The lubricative plastic particles which a 
protective layer requires for commercial oily ink, UV curing type ink. etc. at this invention, Waterproofed- 
characteristics silicon compound particles are added, and by carrying out kneading dispersion by a roll mill etc., it 
ink-izes and is obtained also heat curing and by carrying out ultraviolet curing and forming a coat after printing by 
offset printing etc. 

[0018]The content of the sum total over the protective layer of the lubricative plastic particles to add and 
waterproofed-characteristics silicon compound particles is desirably [ 5 to 20% of ] good three to 30% of the weight 
at a solid content ratio. With the content of less than this number, it is difficult to reduce frictional resistance 
effectively, and there is a possibility of spoiling the characteristics, such as a mechanical strength of a coat, with 
the content exceeding this. As for the ratio of the lubricative plastic particles to add and waterproofed- 
characteristics silicon compound particles, it is preferred 95:5-20:80, and that it is 90:10-30:70 desirably at a weight 
ratio. Rather than this ratio, if the addition of waterproofed-characteristics silicon compound particles is lowered, 
the cleaning effect of a head will become insufficient, this ratio — if it carries out above, the effect of reduction of 
frictional resistance will become small. 

[001 9]Although there is no restriction in particular in the thickness of a protective layer, 0.5-8 micrometers 0.3-10- 
micrometer are desirably good. Below by this thickness, it is difficult to conceal the color of under coats, such as a 
magnetic layer, and printing on a protective layer and the visibility of a bar code worsen. Above this thickness, the 
distance of a magnetic head and a magnetic layer becomes large too much, and it becomes difficult about a 
magnetic signal writing / to carry out reading good. 

[0020]Although there is no restriction in the particle diameter of the lubricative plastic particles to add and 
waterproofed-characteristics silicon compound particles, about 20 to 300% of the thickness of a protective layer is 
actually good. In the particle diameter beyond this, the particle diameter of the particles to thickness is too large, 
and there is a possibility that problems, such as generating of the crack by omission from the coat of particles, 
garbage, etc. and change of frictional resistance, may occur. When an addition is little in the case of the particle 
diameter not more than this, since the surface roughness of a protective layer is comparatively coarse, there is a 
possibility that neither lubricative plastic particles nor waterproofed-characteristics silicon compound particles may 
contact enough the magnetic head etc. which are object sliding things effectively. 

[0021 ]The size of lubricative plastic particles and waterproofed-characteristics silicon compound particles has a 
good said grade, and, as for a particle size ratio, 1:3 to about 3:1 are actually good. It has shifted from this range, 
and when the path of one [ a gap or ] particle is large, the character of that particle becomes large. That is, when 
the lubricative plastic particles are larger, the frictional-resistance-reduction effect is enough, but the removing 
effect of the affix of a head is no longer acquired. Conversely, when the waterproofed-characteristics silicon 
compound particles are larger, the frictional-resistance-reduction effect is seldom no longer acquired, 
[0022]When not using a protective layer, it cannot be overemphasized by making the magnetic layer itself contain 
simultaneously a waterproofed-characteristics silicon compound grain and lubricative plastic particles that the same 
effect can be acquired. 
[0023] 

[Example]Although an example is given to below and this invention is explained to it, this invention is not limited to 
these examples. When there is nothing in particular to a notice, all the parts in the example of the following which 
removes methyl ethyl ketone which is an organic solvent, and toluene are solid content weight sections. The 
dropping point written in addition is the dropping point (**) measured based on the above-mentioned ASTMD-566, 
and particle diameter is the mean particle diameter by scanning electron microscope obserw'ation. 
[0024]Gravure coating of the magnetic paint of the example 1 following combination was carried out on the PET film 
with a thickness [ as a base material ] of 1 88 micrometers, dry post heating hardening was carried out and the 1 5- 
micrometer-thick magnetic layer was created. 

<Magnetic paint> gamma-Fe 203^00-copy polyurethane resin 15 copies (Japan polyurethane industrial incorporated 
company make NIPPORAN N-3113) 

Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 20-copy toluene 60-copy isocyanate hardening agent Ten copies ( coronate L by Japan 
polyurethane industrial incorporated company) 

Gravure coating of the protective layer paint produced by agitating the following raw material by a homomixer on the 
above-mentioned magnetic layer was carried out, and the 8~micrometer-thick protective layer was created. 
<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-~3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 



http://www4.ipdLinpit.gojp/cgi-bin/tran_web cgi_ejje?atw u=http%3A% 3/7 ^ — v 



JP,07-326046,A [DETAILED DESCRIPTION] 



Page 4 of 7 



Methyl-ethyl-ketone 1 20-copy toluene 60~copy polyethylene wax particle diameter of 5 micrometers (Toshiba 
Silicone, Inc. make .) Particle diameter of 6 micrometers Dropping point 135 ** 40 copy (Hoechst Japan, Inc. make 
10% toluene dispersion liquid SI SOD) Waterproofed-characteristics silicon compound particles Toss pearl 145 four- 
copy isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
Polyethylene wax is one of the lubricative plastic particles. Also in each following example, polyethylene wax or 
polytetrafluoroethylene powder is used as lubricative plastic particles. 

[0025]What changed protective layer combination of example 2 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyHketone 1 20 copy toluene 80 copy polyethylene wax particle diameter 5micrometer 2 copy (Toshiba 
Silicone, Inc. make .) Particle diameter of 6 micrometers Dropping point 135 *+ 20 copy (Hoechst Japan, Inc. make 
10% toluene dispersion liquid S150D) Waterproofed-characteristics silicon compound particles Toss pearl 145 
isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0026]What changed protective layer combination of example 3 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 1 5 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 180-copy polyethylene wax Particle diameter of 6 micrometers Dropping point 135 ** 100 
copy (Hoechst Japan, Inc. make 10% toluene dispersion liquid S150D) 

Waterproofed-characteristics silicon compound particles Particle diameter 5micrometer 10 copy ( toss pearl 145 by 
Toshiba Silicone, Inc.) Isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial 
incorporated company) 

[0027]What changed protective layer combination of comparative example 1 Example 1 into the following protective 
layer paint, and was laminated on the magnetic layer 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 1 5 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 20~copy toluene 25-copy polyethylene wax Particle diameter of 6 micrometers Dropping 
point 135 ** 80 copy (Hoechst Japan, Inc. make 10% toluene dispersion liquid S150D) Isocyanate hardening agent 
Ten copies (coronate L by Japan polyurethane industrial incorporated company) 

[0028]What changed protective layer combination of comparative example 2 Example 1 into the following protective 
layer paint, and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer , 15-copy methyl-ethyl-ketone 1 20-copy toluene . 60- 
copy polyethylene wax The particle diameter of 6 micrometers. Dropping point 1 35 +* 40 copy (Hoechst Japan, Inc. 
make .) 10% toluene dispersion-liquid S150D Polytetrafluoroethylene powder Particle diameter of 8 micrometers 
Dropping point incapable measurement four-copy (made by Hoechst Japan, Inc. Ceridust 9202F) isocyanate 
hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0029]What changed protective layer combination of example 4 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 20 copy toluene 60 copy polyethylene wax particle diameter 5micrometer 4 copy (Toshiba 
Silicone, Inc. make .) Particle diameter of 6 micrometers Dropping point 1 15 ** 40 copy (Hoechst Japan, Inc. make 
10% toluene dispersion liquid S101D) Waterproofed-characteristics silicon compound particles Toss pearl 145 
isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0030]What changed protective layer combination of example 5 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 1 5 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 20 copy toluene 95 copy polyethylene wax particle diameter 5micrometer 0,5 copy (Toshiba 
Silicone, Inc. make .) Particle diameter of 6 micrometers Dropping point 135 ** 5 copy (Hoechst Japan, Inc. make 
10% toluene dispersion liquid S150D) Waterproofed-characteristics silicon compound particles Toss pearl 145 
isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0031]What changed protective layer combination of example 6 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
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Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 220 copy toluene 1 10 copy polyethylene wax dropping point 135 ** 60 copy (in an evaporator 
the toluene dispersion liquid S150D to 50% Hoechst Japan, Inc. make 10%.) Particle diameter of 6 micrometers Thing 
waterproofed-characteristics silicon compound particles which carried out vacuum concentration Particle diameter 
5micrometer 30 copy ( toss pearl 145 by Toshiba Silicone, Inc.) Isocyanate hardening agent Ten copies (coronate L 
by Japan polyurethane industrial incorporated company) 

C0032]What changed protective layer combination of example 7 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 120 copy toluene 60 copy polyethylene wax particle diameter 5micrometer 0.4 copy (Toshiba 
Silicone. Inc. make .) Particle diameter of 6 micrometers Dropping point 135 *+ 76 copy (Hoechst Japan, Inc. make 
10% toluene dispersion liquid SI SOD) Waterproofed-characteristics silicon compound particles Toss pearl 145 
isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0033]What changed protective layer combination of example 8 Example 1 into the following protective layer paint, 
and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 120-copy toluene 96~copy polytetrafluoroethylene powder Particle diameter of 8 micrometers 
Dropping point incapable measurement four-copy (made by Hoechst Japan, Inc. Ceridust 9202F) waterproofed- 
characteristics silicon compound particles The particle diameter of 5 micrometers. Four copies ( toss pearl 145 by 
Toshiba Silicone. Inc.) Isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial 
incorporated company) 

[0034]What changed protective layer combination of comparative example 3 Example 1 into the following protective 
layer paint, and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 60~copy toluene 80-copy waterproofed-characteristics silicon compound particles Particle 
diameter 5micrometer 8 copy ( toss pearl 145 by Toshiba Silicone, Inc.) Isocyanate hardening agent Ten copies 
(coronate L by Japan polyurethane industrial incorporated company) 

[0035]What changed protective layer combination of comparative example 4 Example 1 into the following protective 
layer paint, and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) Polyurethane 
resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 20-copy toluene 60-copy polyethylene wax Particle diameter of 6 micrometers Dropping 
point 135 ** 40 copy (Hoechst Japan, Inc. make 10% toluene dispersion liquid S150D) 

Spherical titanium oxide Particle diameter 4micrometer 4 copy (made by Nippon Soda Co., Ltd.) Isocyanate 
hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0036]What changed protective layer combination of comparative example 5 Example 1 into the following protective 
layer paint, and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 120-copy toluene 58-copy polyethylene wax Particle diameter of 6 micrometers Dropping 
point 135 ** 40 copy (Hoechst Japan, Inc. make 10% toluene dispersion liquid S150D) 
Silicone varnish 5.7 copies (Shin-Etsu Chemical Co., Ltd. make KR~212 70% xylene solution) 
Isocyanate hardening agent Ten copies (coronate L by Japan polyurethane industrial incorporated company) 
[0037]What changed protective layer combination of comparative example 6 Example 1 into the following protective 
layer paint, and was laminated on the magnetic layer. 

<Protective layer paint> aluminium flakes 40 copies (Asahi Chemical Industry Co., Ltd. make M-301) 
Polyurethane resin 15 copies ( NIPPORAN N-3113 by Japan polyurethane industrial incorporated company) 
Partial saponification polyvinyl chloride acetate copolymer 15 copies ( S lek A by Sekisui Chemical Co., Ltd.) 
Methyl-ethyl-ketone 1 20-copy toluene 80~copy isocyanate hardening agent Ten copies (coronate L by Japan 
polyurethane industrial incorporated company) 
[0038] [Valuation method] 

(Frictional resistance) New east science incorporated company make Surface nature measuring apparatus HEIDON- 
14 S/DR was equipped with the fixed roll made from a plastic, and the maximum of frictional resistance where a 
300-g load is applied, when a sample face is rubbed by 500-mm the earliness for /was made into frictional 
resistance. Frictional resistance measured the output voltage (mV) from surface nature measuring apparatus with 
the REKUROI Japan, Inc. oscilloscope 931 4L 
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(Omission of lubricative plastic particles and waterproof ed-charactenstics silicon compound particles) The card face 
was observed by one 400 times the magnification of this with the optical microscope after 50 times reproduction, 
and the existence of a crack and powder was investigated, 

(Initial output) The magnetic signal was recorded with 10GFCPI (flux changeper inch) and 250-mA current, and the 
average reproducing output was measured. Sanwa Newtech Co., Ltd. make CRS~700H was used for the record 
reproduction of a magnetic signal, and it measured the output at the time of the 1st reproduction. 
(1 50 path) The output at the time of 50 times reproduction was measured as well as the initial output, and 

the difference from an initial output was computed (output difference). It is thought that the affix is accumulated in 
the magnetic head, so that this difference is large. 

0039]The above evaluation result was summarized in the following table 1, and was shown. 

:0040] 

[Table 1] 
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[0041]In front [ of a more than ], frictional resistance and an initial output show the relative value when the 
comparative example 6 which does not contain both waterproofed—characteristics silicon compound particles and 
lubricative plastic particles is set to 100. 

[0042][Evaluation result] Although the omission thing from a card is accepted in combination with a soft solid 
lubricant [ like polytetrafluoroethylene powder ] only whose polyethylene wax is from comparison of the output 
difference of Examples 1 and 7 and the comparative examples 1 and 2 and an affix is accumulated in a magnetic 
head, By adding a proper quantity of waterproofed-characteristics silicon compound particles shows that it can 
remove without raising a coefficient of friction. 

[0043]The initial output is declining in Examples 3 and 6 because an affix is attached to a magnetic head so much in 
an one-pass eye. In Examples 2 and 5, since the total addition of waterproofed-characteristics silicon compound 
particles and polyethylene wax is small, spacing loss becomes small and the initial output is higher than Example 1. 
Also in the comparative example 6 which does not contain waterproofed-characteristics silicon compound particles 
and lubricative plastic particles at all for the same reason, the initial output is higher than Example 1 . 
[0044]When Examples 7 and 1 are compared, the grade of loss of power of the way when there is less polyethylene 
wax of 1/1 than 95/5 is [ the compounding ratio of polyethylene wax / waterproofed-characteristics silicon 
compound particles ] low but, and if polyethylene wax is set to 0 like the comparative example 3, frictional 
resistance will increase. Since the point that frictional resistance can be kept low is important even if loss of power 
is seen to some extent if it is a loss-of-power range which does not become a problem practically, the thing which 
put in polyethylene wax to some extent and can remove the affix of a magnetic head for waterproofed- 
characteristics silicon compound particles and which a minimum grade puts in is preferred. 

[0045]On the other hand, if titanium oxide which is hard abrasive soap like the comparative example 4 is added with 
polyethylene wax, there will also be nothing [ omission ], and loss of power will not be accepted, either, but frictional 
resistance becomes high compared with Example 1 which combined waterproofed-characteristics silicon compound 
particles and polyethylene wax. When the magnetic head surface after 50 times reproduction was observed, the 
gloss was conspicuous compared with other samples, and high. It is thought that titanium oxide with a particle 
diameter of about 4 micrometers has too high polish nature, and has from this a possibility of contracting a head life. 

[0046]With 115** polyethylene wax, that the direction of the high polyethylene wax of the dropping point has small 
frictional resistance turns out to be 1 35 ** of dropping points from comparison of Example 1 and Example 4. Even if 
those who use not less than 1 30 ** polyethylene wax with the high dropping point are exposed to high voltage or a 
high temperature atmosphere in the drying process after applying a magnetic layer and a protective layer, or a 
calendar process and a curing process, this. It can reduce that polyethylene wax is spread in the opening in a 
magnetic layer or a protective layer, and thinks because function sufficient as solid lubricants can be revealed, when 
there are too little the polyethylene wax and waterproofed-characteristics silicon compound particle weight which 
are added from Example 5, a frictional resistance fall is insufficient — things are understood. 

[0047]On the contrary, when there are too many of both additions like Example 6, the fall of frictional resistance is 
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large, but many cracks and the emissive polyethylene wax are accepted in a protective layer surface, and the loss of 
power after 50 times reproduction is also large. This is considered for the amount of binder resin holding 
polyethylene wax or waterp roofed-characteristics silicon compound particles to decrease relatively, and to drop out 
easily. 

[0048]As for the content of the result of Examples 1, 2, and 3 to these things, polyethylene wax, and the sum total 
of waterproof ed-characteristics silicon compound particles, it is preferred that it is in 5 to 30% of the weight of the 
range in general. Even if it uses polytetrafluoroethylene grain instead of polyethylene wax from Example 8, it turns 
out that the same effect as the case where polyethylene wax is used is acquired. 

[0049]Even if it uses general silicone resin instead of waterproofed-characteristics silicon compound particles from 
the comparative example 5, the fall of frictional resistance is small, and it turns out that there is also no effect 
which reduces the affix of a magnetic head, although lubricity is seen and waterproofed-characteristics silicon 
compound particles are also stopped compared with Ti02 which is the inorganic abradant currently used 
conventionally from comparison of the comparative examples 1, 3, 4, and 6 and Example 1, it turns out that 
polyethylene wax is bearing the function which mainly lowers frictional resistance. 
[0050] 

[Effect of the Invention]By making a protective layer contain simultaneously waterproofed-characteristics silicon 
compound particles and lubricative plastic particles at a specific rate. It turned out that it is a magnetic card with 
tow frictional resistance which does not contract a head life using abrasive soap like before even if lubricant is 
transferred and accumulated in a head and which an affix is not accumulated on a magnetic head but can maintain a 
good repetition reproducing output. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
danages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



WRITTEN AMENDMENT 



[Written amendment] 

[Filing date]June 3, Heisei 6 
[Amendment 1] 

[Document to be Amended]Specification 

[Item(s) to be Amended]0007 

[Method of Amendment]Change 

[Proposed Amendment] 

[0007] 

[Function] 

(Outline of an invention) The magnetic card by this invention to the protective layer laminated on a magnetic layer. 
The silicon compound particles which the silicon atom of the particle surface combined with the methyl group at 
least, and were formed of the siloxane bond of the letter of three-dimensional bridge construction (this particle 
waterproofed characteristics for a surface methyl group) [ show and ] Since lubricity is shown for this methyl group, 
in order to express simply henceforth, it is called waterproofed-characteristics silicon compound particles. As this 
waterproofed-characteristics silicon compound particle, the surface treatment of the surface of silica (Si02) 

particles is carried out with a trimethylsilyl group, It is for example, the Shin-Etsu Chemical Co., Ltd. make at the 
particles combined with the methyl group by the silicon atom of the particle surface. Hydrophobic silica KMP-1 10 is 
mentioned. It is for example, the Toshiba Silicone, Inc. make at the particles in the state where one methyl group 
combined with each silicon atom as this kind of particles by the network structure to which the siloxane bond 
extended in the three dimension. A silicone-particles toss pearl is mentioned. By these particles, since the methyl 
group is exposed to a particle surface, it is thought that waterproofed characteristics and lubricity are shown. 
Conventionally, this means that lubricity is relatively large compared with alumina, titanium oxide, etc. which were 
used as abrasive soap, and there is. Unlike common organosiloxane compounds, such as silicon resin, a silicone oil, 
and silicone grease, most of the insides are formed of the siloxane bond of the letter of three-dimensional bridge 
construction, and these waterproofed-characteristics silicon compound particles are structurally close to what is 
called silica. 



[Translation done.] 
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